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CAPACITY 
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DETERMINE THE BIOPHARNACEUTICAL 
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OPERATION SEQUENCE 
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DETERMINE THE SCHEDULING CYCLES FOR 
EACH OF THE UNIT OPERATIONS IN THE 
PROCESS 
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CROSS REFERENCE ALL NECESSARY UNIT 
OPERATION PARAMETERS WITH THE UNIT 
OPERATION SEQUENCE 
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GENERATE THE BLOCK FLOW DIAGRAM 
SHOWING INPUT AND OUTPUT MATERIAL 
QUANTITIES FOR EACH UNIT OPERATION; 
DETERMINE EQUIPMENT CAPACITY 
REQUIREMENTS 
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GENERATE PROCESS TIME LINE SHOWING 
THE BEGINNING AND ENDING TIMES FOR 
EACH UNIT OPERATION AND ASSOCIATED 
TASK IN THE PROOUCION PROCESS 
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IDENTIFY REQUIRED AMOUNTS OF 
BIOPHARMACEUTICAL PRODUCT 
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DETERMINE THE NUMBER OF BATCHES/ 
REACTOR CYCLES RUN PER YEAR 
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DETERMINE THE YIELD OF EACH 
BATCH/REACTOR CYCLE 



I 



CALCULATE THE NECESSARY REACTOR 
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REACTOR VOLUMES 
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FIG. 5 



UNIT OPERATION LIST OF 
UNIT OPERATIONS FOR THE 

BIOPHARMACEUTICAL 
PRODUCTION PROCESS AND 
EACH ASSOCIATED UNIT 
OPERATION IDENTIFIER CODE 




PROCESS PARAMETERS TABLE 
WITH ALL UNIT OPERATIONS. 
ASSOCIATED UNIT OPERATION 
IDENTIFIER CODES AND 
ASSOCIATED PARAMETERS 



I 



UNIT OPERATION LIST IS CROSS REFERENCED 

INTO THE PROCESS PARAMETERS TABLE TO 
RETRIEVE ALL PARAMETERS ASSOCIATED WITH 
EACH UNIT OPERATION IN THE UNIT OPERATION 
SEQUENCE 
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UNIT OPERATION LIST TABLE 

FOR BIOPHARMACEUTICAL 
PRODUCT PROCESS INCLUDING 
ALL PARAMETERS ASSOCIATED 
WITH EACH UNIT OPERATION 
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FIG. 6A 



UNIT OPERATION 
ID CODE 


UNI ImvulUN lire 


D10IUTTCDC 

rAKAItltnS 


1 


MUM PREP 


i OF FLASKS. VOLUHE OF FLASKS, TEHPERATUHE, ASI7ATI0H. DURATION, FINAL OD 


2 


FLASK GRGVTH 


SCALE UP RATIO, ©IA VOLUME. TENPERATURE. AGITATION. DURATION. FINAL OD 


3 


FERENTAtlQN SEED 


SCALE UP RATIO. FERKEHTOR WflKDG VOLIHE. ANJIFOAH. BASE AGIO. GROY 

TTUnmiTllY~ iPTTlTTMl OfUfW* niTT* niw mrMinr tatii runiTT/ui 

TEnPERATURE, AGITATION. SPARGE RATE. BACK PRESSURE, TOTAL DURATION 




FERMENTATION PRODUCTION 


SCALE UP RATIO, 6ERH3H0R MM VOLIHE. ANTIFOAH A, ANTIFOAN B, BASE, ACID. 
GROV TEHPERATURE. AGITATION. SPARGE RATE, BACK PRESSURE. TOTAL DURATION FINAL 
OK. DRY CELL HASS, PRODUCT CONfflflRATlON. CP. SIP 


5 


HEAT EXCHANGE 


PROCESS INITIAL t FINAL TEN?, UTILITY INITIAL i FINAL IBP, PROCESS SPECIFIC HEAT; 
DESIGN TYPE. STEP RECOVERY CF PRODUCT. STEP RECOVERY OF T P TEHPERATURE 
REGULATION. CP. SIP 


6 


BATCH CEWRIFU6ATI0H 


SYSTEH VOID VOLIHE. RCF, TIKE. VOLUME REDUCTION. WASH VOLUfE. CLEAN. RINSE 


r 


RESOLUBLIZATION FESKPENSIOH 


fOGENT/PRODJCT RATIO. TITRATION SOLlfllON. HESOLUBLIZATION, AGITATION, SOLUTION 
HAKE. STEP RECOVERY OF THE PRODUCT. STEP RECOVERY OF T.P.. TEHPERATURE 
REGULATION, CP. SP 


B 


CELL DISRUPTION HIGH PRESS. 
HOmOGOOZATION 


PRODUCT TERKPERATURE. UNMIY TEHPERATURE. VOID VOLUHE. NUHBER OF PASSES. 
PflESSURE. aOV RATE, TEHPERATURE INCREASE. WASH. RINSE. STEP RECOVERY OF 
PRODUCT. STEP RECOVERY OF T.P.. TERHPERATUKE REGULATION. CP 


9 


DILUTE VTTH SURFACTANT 


REAGENT PRODUCT RATIO. TITRATION SOLUTION, DILUTICN THE, AGITATION, SOLUTKN NAttE. 
STEP RECOVERY OF PRODUCT, STEP RECOVERY OF T.P.. TEHPERATURE REGULATION. CP. 

SP 


10 


BATCH C8MFUGATI0N 
FHECPITATE HARKEST 


SYSTEH VOID VOLUHE. RCF. IDE. YOLUE REDUCTION. WASH VOLWE. CLEAN. RINSE. 
STEP RECOVERY OF PRODUCT. STEP RECOVERY OF If.. TEMPERATURE REGULATION, CP. 

SP 


11 


OJSFfND WITH CHAOIROPE 


REAGENT/PRODUCT RATIO. TITRATION SOLUTION, HESOLUBLIZATION. AGITATION. SOLUTION 
KMC. STEP RECOVERY OF PRODUCT, STEP RECOVERY TO P, TEHPERATURE REGULATION, 
CP, SP 
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S-lfll 


SETUP. PREINCUBATION. 
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INUMAIIUN, utm Ir 


1. 1. 23. .3. IRS 


S-Ul. 102. 

Ifft MJ IfTC 


SETUP, PiHNCUBATION. 
FERHENTATION. HARYEST. CP. 
SIP. CLEANUP 


1. 1. 21. .5. 1. 1, 3 HRS 


S-101. 102 

103 IflJ 4AC 

iw, iui, m 


SETUP. ROTATION. 
FEUBITAnON. CP. Sff. 
CLEANUP 






SETIP. TRANSFER, CP. SP. 

n cm id 




S-10B 


SETUP, (HIRIRBnnOH. VASH. 

rto ctd n ci tin 

CP. Sff, CLEANUP 




S-107 


SETUP. OILimON. AGITATE, CP. 
SP. CLEAN UP 




S-107 


SETUP LYSIS CP Sff 13 FIN 
UP 




S-10B 


SETUP. DILUTION. AGITATE, CP. 
SP. CLEANUP 




S-108 


SETUP. CEHTRPUGATION. HASH. 
CP. SP. CLEAN UP 




S-109 


SETIP, FLUSH, pare. 
CONCENTRATION, DILUTION. HASH. 
FLUSH. STORE. CP. Sff . 
CLEANUP 
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FIG. 7 



UNIT OPERATION LIST TABLE 

FOR BIOPHARMACEUTICAL 
PRODUCT PROCESS INCLUDING 
ALL PARAMETERS ASSOCIATED 
WITH EACH UNIT OPERATION 




BLOCK FLOW DIAGRAM 
CALCULATION SETS. ONE 
CALCULATION SET FOR EACH 
ASSOCIATED UNIT OPERATION 




UNIT OPERATION LIST IS CROSS REFERENCED 
INTO THE BLOCK FLOW DIAGRAM CALCULATION 
SET TO CALCULATE INPUT AND OUTPUT 
MATERIAL AND PROCESS FLOW RATES 
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BLOCK FLOW DIAGRAM 
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FIG. 3 



UNIT OPERATION LIST TABLE 

FOR BIOPHARMACEUTICAL 
PRODUCT PROCESS INCLUDING 
ALL PARAMETERS ASSOCIATED 
WITH EACH UNIT OPERATION 




BLOCK FLOW DIAGRAM 
CALCULATION SETS, ONE 
CALCULATION SET FOR EACH 
ASSOCIATED UNIT OPERATION 



I 



GENERATE PROCESS TIME LINE FROM UNIT 
OPERATION SEQUENCE. ASSOCIATED TASK 
LISTS AND TASK DURATION INFORMATION 



■904 



PROCESS TIME LINE. 
INCLUDING START AND STOP 

TIMES FOR EACH TASK 
ASSOCIATED WITH A UNIT 
OPERATION 
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FIG. 10 

SAMPLE APPLICATION OF PROCESS DESIGN CYCLES. IN PROCESS SCHEDULING 
MICROBIAL FEBHENTATION PROCESS ISEE UNIT OPERATION LIST) 

FIRST PROCESS CYCLE SECOND PROCESS CYCLE 

DURATION WEEK DAY WEEK DAY 

NOTE: HONE OF IKE UNIT OPERATIONS IN THIS PROCESS HAVE MORE THAT 1 CYCLE PER UNIT OPERATION 

(SEE UNIT OPERATION B IN THE HAWAIIAN CELL CULM PROCESS FOR AN EXAMPLE OF MULTIPLE CYCLES PER UNIT OPERATION) 

UNIT OPERATIONS 1-6 UNDERGO THREE REPETATIYE CYCLES PER BATCH AS A SET BEFORE CONTINUING WITH UNIT OP 7 
THIS TRANSLATES- TO THREE RUNS OH A FERHENTOR KITH EACH HARVEST (UNIT OP 5 ( 6) BEING STORED FOR POOLING AT UNIT OR 7 
ASSOCIATED WITH EACH FERHENTOR RUN (HUT OP 4) ARE THE PREVIOUS STEPS FOR INNOCULATION PREP (UNIT OPS 1-31 
1/3 FERMENTATION CYCLES PER BATCH 

1 INOCULUM PREP 24 HRS 1FRI-SAT 2 FRI - SAT 

? FLASK GROW 24 HRS 2 SAT - SUN 3 SAT - SUN 

3- SEED FERHENTAION 24 HRS 2 SUN -HON 3 SUN -HON 

4 PRODUCTION FERMENTATION 24 HRS 2 HON - TIE 3 HON - TIE 

5 HEAT EXCHANGE 1 HR 2 TIE 3TUE 

6 CENTRIFUEATION llti 2 TUE 3 THE 
2/3 FERMENTATION CYCLES PER BATCH 

1 INOCULUM PREP 24 HRS 2 SUN - HON 3 SUN - HON 

2 FLASK GROWTH 24 HRS 2 HON -TUE 3 HON -TUE 

3 SEED FERHENTAION 24 HRS 2 TUE - WED 3 TUE - WED 

4 PRODUCTION FERMENTATION 24 HRS 2 VEO - THU 3 VEO - TNU 

5 HEAT EXCHANGE 1 HR 2 THU 3 THU 

6 CENMFUGATION 1 HR 2 THU 3 THU 
3/3 FERMENTATION CYCLES PER BATCH 

1 INOCULUM PREP 24 HRS 2 TUE - WED 3 TUE - WED 

2 FLASK GROWTH 24 HRS 2WED-THU 3 WED - THU 

3 SEED FERHENTAION 24 HRS 2 THU - FRI 3 THU - FRI 

4 PRODUCTION FERMENTATION 24 HRS 2 FRI - SAT 3 FRI - SAT 

5 HEAT EXCHANGE 1 HR 2 SAT 3 SAT 

6 CENTIUFUGATION 1 HR 2 SAT 3 SAT 
UNIT OPERATION 7 POOLS THE HARVESTS FROM THE THREE FERMENTATION CYCLES ABOVE 

7 POOL HARVESTS 3 HR 3 HON 4 HON 
UNIT OPERATIONS B-3 UNDERGO THREE REPETATIVE CYCLES PER BATCH AS SET BEFORE CONTINUING WITH UNIT OPERATION 1L 
THIS TRANSLATES TO THREE CONSECUTIVE PASSES THROUGH CELL OISRUPTOR (UNIT OP 9) WITH ITS ASSOCIATED HEAT EXCHANGERS 
(UNIT OP B 5 10) AT THE INLET AND THE OUTLET OF THE CELL DISRUPTOR 

1/3 DISRUPTION CYCLES PER BATCH 

8 HEAT EXCHANGE 

9 CELL DISRUPTION 

10 HEAT EXCHANGE 0.5 HR 3 HON 4 HON 
2/3 DISRUPTION CYCLES PER BATCH 

6 HEAT EXCHANGE 

9 CELL DISRUPTION 

10 HEAT EXCHANGE 0.5 HR 3 HON 4 HON 
3/3 DISRUPTION CYCLES FBI BATCH 

ft HEAT EXCHANGE 
9 CELL DISRUPTION 

ID HEAT EXCHANGE 0.5 HH 3 HON 4 HON 
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FIG. 11 

SAMPLE APPLICATION OF PROCESS DESIGN CYCLES IN PROCESS SCHEDULING 
HICROBIAL FERHENTATION PROCESS (SEE UNIT OPERATION LIST) 

FIRST PROCESS CYCLE SECOND PROCESS CYCLE 
DURATION KEEK DAY KEEK DAY 



UNIT OPS 11-12 UNDERGO TKD REPETATIVE CYCLES PER BATCH AS A SET BEFORE CONTINUING KITH UNIT OP 13 
THIS TRANSLATES TO TW CYCLES OF RESUSPENDINS THE CELL TYSATE FROH THE CELL DISRUPTOR IN A HILO 
SURFACTANT AND RECONCENTRATING THE INSOLUBLE PRODUCT TO A PASTE BY CENTRIFU&ATION 



1/2 PRODUCT WASHING CYCLES PER BATCH 








11 


({SUSPENSION 


0.5 HR 


3 HON 


4 HON 


12 


CENTRIFUGATION 


llfl 


3 HON 


4 HON 


2/3 PRODUCT VASfflNG CYCLES PER BATCH 








11 


RESUSPENSION 


0.5 ffi 


3 HON 


4 HON 


12 


CENTRIFUGATION 


llfl 


3 HON 


4 HON 


OPS 13-22 UNDERGO ONLY ONE CYCLE PER UNIT OPERATION EACH TO THE END OF THE PROCESS 




13 


RESUSPENSION 


0.5 HR 


3H0N 


4 HON 


H 


BUFFER EXCHANGE 


2lfl 


3 HON 


4 HON 


15 


FILTRATION 


2 m 


3 HON 


4 HON 


IE 


LIQUID CHROMATOGRAPHY 


1SHRS 


3 HON - TUE 


4 HON 


17 


UQUID CHROHATOGRAPKY 


lifts 


3 TUE 


4 TUE 


18 


. BUFFER EXCHANGE 


2m 


3 TUE 


4 TUE 


19 


LIQUID QftOHATOGRAPHY 


2m 


3KE0 


4KE0 


20 


BUFFER EXCHANGE 


2m 


3© 


4KED 


21 


LIQUID QfiOKATOGRAPHY 


2fflS 


3VED 


4 tED 


22 


FILTRATION 


2HRS 


3KE0 


4 KED 
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34.5 L6 15.0 L/SF/Hr or 3.15 LPH 
0.0 U 15.0 L/SF/Hr or 3.15 LPH 
6.3 LI 15.0 L/SF/Hr or 3.15 LPH 

12.6 LI 15.0 L/SF/Hr or 3.15 LPH 




oJ c\J c\J ^— « "-O- 

m 

* C C C— C— <— c— c— 
S a <=> 5 cs <=» cp o 

o> in in Ln co c» c> 


CO 

BE 


12.2 LEV 0.4 H/D 34.75 CM DIA. 

61.0 It 100.0 CH/HR or 1.58 LPM 
51.011 50.0 CH/HR or 0.79 LPH 
36.6 LI 50.0 CH/HR or 0.79 LPH 
36.6 I! 50.0 CH/HR or 0.79 LPH 
0.0 11 30.0 CH/HR or 0.47 LPH 


11:49 AH 
11:49 AH 
11:51 AH 
11:55 AH 
12:55 PH 
01:55 PH 
02:55 PH 




25 BE £E 2E eE eE 2E SE &E tE 

cvj co co co -4^ in cjd 




£££££ 

CD l^'fc. CO W CT3 

ro -4^ in in in 
<=> <=> <=> e=» <=» 


06/08/96 
06/08/96 
06/08/96 
06/08/96 
06/08/96 
06/08/96 
06/08/96 




06/08/96 
06/08/96 
06/08/36 
06/08/96 
06/08/96 
06/08/96 
06/08/96 
06/08/96 
06/08/96 




06/08/96 
06/08/96 
06/08/96 
06/08/96 


cn cn cn < in in i_n 
T"? T m Tl *"T? %J ~* ""T^ *" ra 




r-»- en ^-t c\j cn cm ld c\j cm c\j 
^— < "^r- co era * ^— * exj in in in 

era ^-3 C\jj ^-j tvi co gjj co in 




03:12 PH 
04:17 PH 
05:03 PH 
05:49 PH 


96/80/90 
96/80/90 

96/80/90 
96/80/90 
96/80/90 
96/80/90 




96/80/90 
96/80/90 

96/80/90 
96/80/90 
96/80/90 
96/80/90 
96/80/90 
96/80/90 
96/80/90 




06/08/36 
06/08/96 
06/08/96 
OS/08/96 


co en co o oca c\j 
in tn in co 

in «_r"i in in in otj era 




co cm oo co co co o cr> 
in in co co co co r-—. r-*. e-»» 

in in in in in in* in in in in 




in CO 1 -^r- -■»- 
co co r-*. r~-* r~~. 

in in in in in 


•r 5 °? °? Ljra ura S-a 
in in t-ri in in co tn 




m co cvj co co co co e=> 
*•«- m in ca co co co r-—« r-— 




co cjd cjd r—.' r-l« 


GO OO j u j CO 

■^-« "-irsjen 




■i ■ oo cn cn cn 










in cooj oj 


135.2 












135.6 


CO CO CO CO CO CO CO 


era 


1.1 HRS 
0.7 HRS 
1.3 HRS 
1.3 HRS 
0.0 HRS 
0.2 HRS 
0.4 HRS 
1.0 HRS 
1.0 HRS 
1.0 HRS 


OJ 

in 


0 6 HRS 
1.1 HRS 
0.8 HRS 
0.8 HRS 
0.0 HRS 














oo 




CO 

in 






SUBTOTAL 


— x; 


SUBTOTAL 


s 

o. lxj ZZj CD DIj 



CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO cococo cocococococo 



Replacement Sheet 
Sheet 25 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 




i 



m 



Hi 



EE 



cr» u-i wit 



:scfsss 

5 KJ-> Ll-5 U~t in 



%%%%%% 



££££|S 
555S5S 



u-> «jt> tri u-j ltt! j_tt> 



£3 



m 



Hi 



CO r-*. r— - 
5355 S3 



a 



mmmmmm 




Ism 



mmmmmmmmmm 



| 

S3 



S3 



>o&)< 



cried* 



Replacement Sheet 
Sheet 26 of 1 67 
AppL No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



13.9 Ii 100.0 CH/ffl or 1.09 LPH 


s 

BE 


2.43 SF 

4.9 U 3.0 L/SF/HR or 0.12 LPH 
4.9 U 3.0 l/SF/HR or 0.12 LPH 
14.6 U 3.0 L/SF/HR or 0.12 LPH 
0.0 LI 3.0 L/SF/HR or 0.12 LPH 
2.1 11 3.0 L/SF/HR or 0.12 LPH 
4.9 U 3.0 L/SF/lfi or 0.12 LPH 


MAX FR 0.12LPH 


co ^ <=><=> 

Z~ ^ o o b o o o 

. o a 
toneooencD 

era ....... 


08:33 PH 
09:39 PH 
10:39 PH 
11:39 PH 




cl» c3 *r o3 o3 S cvj 




A0.C7 DU 

wjI rn 
10:26 PH 
11:01 PH 
11:36 PH 
11:36 PH 
11:42 PH 
11:54 PH 
11:54 PH 
11:54 PH 


96/80/90 
96/80/90 

Jul QVf Jv 

96/80/90 




nr/na/QC 

06/08/96 
06/08/96 
06/08/96 
06/08/96 
06/08/96 
06/0B/96 
06/08/96 
06/08/96 
06/08/96 




* f* CO CO * *""» r »*•*» «■ t— ■ r «"■» ^ «-» y j— i 
" * Q**J> tLT J CJ > GO t— 1 J t_J > C-l 9 CJ"3 

(j3 Ci3 co f rr co * * «~> «* «-> «> *-f 


08:26 PH 
08:39 PH 
09:39 PH 
10:39 PH 




ft?- nn pm 

07:00 PH 
07:40 PH 
08:20 PH 
10:20 PH 
10:20 PH 
10:40 PH 
11:20 PH 
11:20 PH 
11:20 PH 




£££££££££ 

cvj cvj cvj <^> co co (jo ijo 


06/08/96 
06/08/96 

A fS J A A f Alt 

06/08/96 
06/08/96 




96/80/90 
96/80/90 

96/00/90 
96/60/90 
96/00/90 
36/00/90 
96180/90 
96160/90 
96/80/90 




SB/BO/BO 
9E/80/SO 

96/80/90 
96/80/90 
96/80/90 
96/80/90 
96/80/90 
36/80/90 


' co < j en co 
uo u™» tri uo 




ao cm u~> co co r- — . p— - r-— i 
f— oo go ot co a~a co ao en < — » 

Lri t-n u-a u-a Lri uri u-i cri cri to* 




co ori oo oo w cn o o < " » 
lt» in to u-> i_r> i-r-> CO CO CO 


u-a co <=> -*r- 
OS CO CO o-» 

u~> ls~> un m 




cd cc cn cn co <j5 So Eo 




cn co co co oo o-» o * — « 

CO CO CO GO OO 0"J CO o o 

criu-i in uo irJ uo it) co co 


<=> exj co 




r*"»» co co co co 
cvj m* co co 
5h ^4 




CO CO CO CO 




CO 


coco 

CVJ CVJ 


CO 
CVJ 


CVJ CO CO CO 






<=> r-— co 

cx! or> of 
cq co ««r; 




cvj 




5.4 HRS 


0.0 HRS 
0.7 HRS 
0.7 HRS 
2.0 HRS 
0.0 HRS 
0.3 HRS 
0.7 HRS 
0.0 HRS 
0.0 HRS 
1.0 HRS 


CO 


0.5 HRS 
0.1 HRS 
0.6 HRS 
0.6 HRS 
0.0 HRS 
0.1 HRS 
0.2 HRS 
0.0 HRS 
0.0 HRS 


<=» <=> c=> «=> 










cvj cs> <=> 


t-r> 




CO 




1 STORE 
i CP 
i SP 
' CLEANUP 


1 SUBTOTAL 

1 


20 A ROw DIALYSIS 

SETUP 

FLUSH 

PRIME 

DIALYSIS 

HASH 

FLUSH 

STORE 

CP 

SP 

CLEANUP 


SUBTOTAL 


1 

—a: 



Replacement Sheet 
Sheet 27 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 _ 
For Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 





1= 






HAXFR 0.91 LPH 


0.09 SF 

2.2 U 50.0L/SF/Hr or 0.07 LPH 


HAXFR 0.07 LPH 




FINISH 


TIHE 








«■■* CO ^ f *t 








06/09/96 




06/09/36 
06/09/36 
06/03/96 
06/09/96 
06/09/96 




H 

CO 






11:54 PH 




O 1 < J CO I * J L * J C * J 






06/03/96 


96/80/90 




SS/GO/30 
9E/60/90 

96/60/90 
96/80/90 
96/60/90 






CO 






CO 
CD 




co co n <-o co r— - 

CO co O CO CO CO 

f r * g*^ r g^ g 




CO 

S3 


8 




<=> 
CO 




CT) CO o o o o 
CD W> CO CO CO CO 




PROCESS TIHE LINE 








CTT> 




CO CO CO CO 






EXEC. 


15.5 




era 




— f 












152.6 




i 






5 


S 


0.5 HRS 
0.5 HRS 
0.5 HRS 
0.0 HRS 
0.0 HRS 
1.0 HRS 


1.5 HRS 
















OURATj 


CALC. 






•w— « 


cr» in u-» co co o 


era 


I 




CLEANUP 


SUBTOTAL 


1 


m 







Replacement Sheet 
Sheet 28 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 13 



DETERMINE SOLUTION PREPARATION 
TIME FOR EACH PREPARATION VESSEL 



1302 



ASSIGN EACH SOLUTION IN PROCESS 
TO A PREPARATION VESSEL 



I 



CALCULATE THE NEXT PREP DATE FOR EACH 
SOLUTION BASED ON CALCULATED START DATE 
AND PERIODICITY OF SOLUTION PREPARATION 



■1304 



■1306 



DETERMINE THE EARLIEST SOLUTION PREP 
DATE FOR EACH SOLUTION PREP VESSEL 



1308 



DETERMINE THE LATEST SOLUTION PREP 
START DATE FOR EACH PREP VESSEL 



1310 



CALCULATE THE USE DURATION FOR EACH 
SOLUTION PREPARATION VESSEL 



1311 



DETERMINE THE SOLUTION PREP DURATION 
FOR A PREP VESSEL OVER ONE 
COMPLETE PROCESS CYCLE 



1312 



DETERMINE THE PERCENT UTILIZATION 
OF EACH PREP VESSEL 



1314 



GENERATE THE INITIAL SHIFT SCHEDULE 
WITH SOLUTIONS SCHEDULED TO BE 
PREPARED IN EACH PREP VESSa 



I 



BACK SCHEDULE SOLUTION PREP THAT 
DOESN'T FIT IN THE SHIFT SCHEDULE AND 
CHAECK FOR SYSTEM CAPACITY ERRORS 



I 



GENERATE SOLUTION PREPARATION SCHEDULE 



■1316 



-1318 



-1320 



Replacement Sheet 
Sheet 29 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
DktNo. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



1302 



FIG. 14 

PREP VESSEL 
IDENTIFIER WITH 
ASSOCIATED 
VOLUMES 



•1402 



PREP VESSEL 
SET UP TIMES] 



PREP VESSEL i 
MAXIMUM 
WORKING 
VOLUME 



1416- 



WEIGH S MIXi 
TIME 



HATCH SET UP TIMES 
WITH PREP VESSEL 
IDENTIFIERS 



•1420 



CALCULATE TIME 




NECESSARY FOR 




WATER COLLECTION 


^-1408^ 


IN PREP VESSEL 








HATCH WEIGH AND 


^-1414 


MIX TIMES WITH PREP 




VESSEL IDENTIFIERS 





WATER FLOW 
' RATE IN LITERS/ 
PER MINUTE 



1404 



1406- 



1412- 



PREP VESSEL j 
MAXIMUM 
WORKING 
VOLUME 



/'SURFACE AREA 
OF FILTRATION, 
MEDIA 



1434- 



STEAH IN 
PLACE 
PROCEDURE & 
DURATION 



CALCULATE TIME 
NECESSARY FOR 
FILTRATION OF SOLUTION 
IN PREP VESSEL 



Nf — 1 



CALCULATE ADJUSTED 
FILTRATION TIME 



HATCH CIP fi SIP 
DURATIONS WITH PREP 
VESSELS 



DETERMINE TOTAL 
SOLUTION PREP TIME 
FOR EACH PREP 
VESSa 



■1418 



FILTRATION 
FLUX RATE 



1426 / FILTRATION 
DELAY FACTOR 



1432 



CLEAN IN 
PLACE 
PROCEDURE fi 
DURATION 



•1424 



•1430 



1422 



-1436 



TOTAL SOLUTION 
PREP TIME FOR 
PREP VESSEL 



r 



1428 



Replacement Sheet 
Sheet 30 ofl67 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceuticat Batch Process Manufacturing 
(As Amended) 



5 



i 



i 
1 



i 



is 



15, 



SSS 



CVJ CNJ CVI CVI CNJ OJ CVI 



K3 S3 S3 fcC K KJ K S3 S3 K5 S3 



To 



CO CO CO CO CO CO CO CO CO 



>Su->S?5|S 



ssssssss 



liiliiliils 



-I 

■a 
■I 

•I 



Replacement Sheet 
Sheet 31 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 16 

SET PREPARATION CYCLES 
PER BATCH OF SOLUTION TO 
SET PREP VESSEL VOLUME 
SCENARIOS 



1602 



1304 



PREPARATION 
CYCLES PER 
BATCH 



7 



1608 



1604 



DAYS PER 
BATCH CYCLE 




DETERMINE THE NUMBER 
OF DAYS PER PREPARATION 
CYCLE (DAYS/PREP = 
DAYS/BATCH CYCLE t 
PREPS/BATCH) 



-1606 



NUMBER OF 
DAYS PER 
PREPARATION 
CYCLE 



•1610 




CALCULATE LITERS PER 
PREPARATION CYCLE 
OF SOLUTION 



SHELF LIFE 
OF SOLUTION 



/TOTAL LITERS PER 
BATCH FOR EACH 
SOLUTION FROM 
[MATERIAL BALANCE 
TABLE 



•1614 



16 IB 



1402 



PREP VESSEL 
IDENTIFIER 
/MASTER LIST AND/ 
ASSOCIATED 
VOLUMES 



LITERS PER 
PREPARATION 
CYCLE OF 
SOLUTION 



DETERMINE PREP 
VESSEL TYPE FOR 
SOLUTION PREPARATION 



PREP VESSEL 
TO SOLUTION 
ASSIGNMENT 
LIST 



-1626 



Replacement Sheet 
Sheet 32 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



s 

s 
§ 



if 



if 



if 



H 



THE 



I- 



-4 i-I 



ll 



§ 



I 



iIIIIIII 



Replacement Sheet 
Sheet 33 of 1 67 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 





Si' 




If 






aim a 
m 



s 11 



ss § s § s 



llliiilli 



S 



Replacement Sheet 
Sheet 34 ofl 67 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 13 



1901 



ooooooooo 



PROCESSOR 



ooooooooo 



■1304 



•1906 



> 



HARD DISK DRIVE 



REMOVABLE STORAGE 
DRIVE 



INTERFACE 



•1910 
1912 



1920 



1914 
/ 



REMOVABLE 
STORAGE UNIT 



COMMUNICATION INTERFACE 



1924 



1926 



REMOVABLE 
STORAGE UNIT 

T 

1922 



1928 



Replacement Sheet 
Sheet 35 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
DktNo. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 20 



1306 



-1626 



-2002 



-1428 



NUMBER OF BACK 
DAYS TO ALLOW 
FOR A FAILED LOT 
OF SOLUTION 



r 



2008 



NUMBER OF HOLD 

DAYS FOR 
SOLUTION OA/ 
QC TESTING 



PREP VESSEL TO 

SOLUTION 
ASSIGNMENT LIST 



2004 



DETERMINE CALCULATED 
START DATE FOR 
PREPARATION OF 
EACH SOLUTION 



TOTAL SOLUTION 
PREPARATION 
TIE FOR PREP 
VESSEL 



X 



2010 



CALCULATED" START 
DATE FOR PREP OF 
EACH SOLUTION 



-2006 



EARLIEST DATE 
SOLUTION IS 

REQUIRED 
FROM MATERIAL 
BALANCE TABLE 



-1604 



DAYS PER 
BATCH CYCLE 



-2018 



CALCULATE NEXT SOLUTION 
PREPARATION DATE FOR EACH 
SOLUTION BY SELECTING 
GREATER OF DAYS PER 
BATCH CYCLE OR DAYS 
PER PREPARATION 



-1610 



DAYS PER 
PREPARATION 



-2022 



NEXT SOLUTION 
PREPARATION 
DATE FOR EACH 
SOLUTION 



Replacement Sheet 
Sheet 36 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



2102 

—t 

Category/Assay 



FIG. 21A 



i 
2 
3 
4 
5 
E 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
_5L 



Environmental 
Temperature 
Humidity 
Particle Count 



Analytical 
Visual 

Certificate of Analysis 

Appearance 
Chemical 

Solubility 

E H 

Osmolality 

Water Content (by Karl Fischer) 

Key Element Analysis (by ICP Atomic Adsorption Spectroscopy) 
GC/Mass Spec 
Biochemical 
DNA 

DNA Fluorochrome Stain 
Protein 

Hemoglobin 

Electrophoretic Profiles by SOS-PAGE 
A280 

Bradford Assay 

Amino Acid Analysis by HPLC 
Endotoxin 

Gel Clot LAL 
Immunological 
ELISA 

Western Blots 
Activity 

Chrooagenic Substrate Assays 



In Vitro Biological 
Hicrobilogical 
Mycoplasma (Bar ile Method) 
Bacteriophage (Screened) 
Cell Passage Test 
Adventitious viral Agents 

CPE 

BVD 

P13 

I BR 

Virus Neutralization Titers (9CFR) 
BVD 
P13 
IBR 

Tritiated Thymidine Uptake in House Cells 
General Safety Test (Guinea Pigs) 



Replacement Sheet 
Sheet 37 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



2104 FIG. 2 IB 2106 





-f- 


Han Hour 


1 








Set Up 


Per Sample 


iiean up 


f>i en 












Material 




r* j 

E-l 


0.5 


0 1 


0.5 






E-2 


0.5 


0.1 


0.5 






E-3 


0.5 


0.2 


0.5 






AV-1 


0 25 

V aft.*! 


0 2 


0.5 






AV-2 


0.25 


0.05 


0.25 






AC-1 


0 5 


0 1 


0.5 






AC-2 


0.25 


0.05 


0.25 






AC-3 


0.25 


0.1 


0.25 






AC-4 


0 5 


0 2 


0 5 






AC-5 


1 


0.25 


1 






AC-G 


1 


0.25 


1 






AB-1 


0.5 


0.1 


0.5 






AB-2 


0 5 


0 1 


0.5 






AB-3 


1 


0 2 


1 






AB-4 


0.25 


0.1 


0.25 






AB-5 


0 5 


0 1 


0.5 






AB-G 


1 


0 25 


1 












0.5 






AB-7 












AI-1 


1 


0.1 


1 






AI-2 


1.5 


0.2 


1.5 






AA-1 


1 


0.1 


1 






VB-1 


0.5 


0.2 


0.5 






VB-2 


0.5 


0.2 


0.5 






VB-3 


0.5 


0.2 


0.5 






VIM 


1 


0.2 


1 








2 


0.2 


1 






VB-5 


2 


0.2 


1 






VB-G 


2 


0.2 


1 






VB-7 


2 


0.2 


1 






VB-B 


2 


0.2 


i 






VB-9 


2 


0.2 


1 






VB-10 


2 


0.2 


1 






VB-11 


2 


0.2 


1 






VB-12 


2 


0.2 


1 






VB-13 


1 


0.2 


1 





Replacement Sheet 
Sheet 38 ofl 67 
Appl No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 22 




MASTER QC 
SAMPLE TABLE 



•6208 



MASTER UNIT 
OPERATION LIST 



GENERATE 
SOLUTION PREPARATION 
EQUIPMENT QUALITY 
CONTROL TIME LINE 



-2202 



SOLUTION PREPARATION 
. EQUIPMENT QUALITY 
CONTROL TIME LINE 



-2204 



-6206 



FIG. 23 



6206 



-6208 



MASTER UNIT 
OPERATION LIST 



MASTER OC 
SAMPLE TABLE 



4610 



PREP 
EQUIPMENT 
TIMELINE 




1 r 


2302 




GENERATE PREP 
EQUIPMENT QC 
TIME LINES 









-2304 



PROCESS 
EQUIPMENT OC 
TIME LINES 



Replacement Sheet 
Sheet 39 of 1 67 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1 606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



1308 



-162B 



PREP VESSEL TO 

SOLUTION 
ASSIGNMENT LIST 




FIG. 24 r wi 



2010 



DETERMINE AND ASSIGN 
CALCULATED SOLUTION 
PREP START OATES TO 
TANKS 



-240G 



CALCULATED AND 

ASSIGNED 
SOLUTION PREP 
START DATES TO 
TANKS 



CALCULATED 
SOLUTION PRE- 
PARATION START 
DATES FOR ALL 

SOLUTIONS 



DETERMINE THE 
EARLIEST SOLUTON 
PREP START DATE FOR 
EACH PREP VESSEL 



-2404 



EARLIEST PREP 
START DATE 
ASSIGNED TO 
EACH PREP VESSEL 



-2408 



1310 



PREP VESSEL 
SOLUTION 
ASSIGNMENT LIST 




FIG. 25 



-2502 



r 



2022 



■ DETERMINE AND ASSIGN 
NEXT SOLUTION PREP 
DATES TO EACH PREP VESSEL 



NEXT SOLUTION 
PREPARATION 
DATE FOR EACH 
SOLUTION 



2504 



DETERMINE THE LATEST 
NEXT SOLUTION PREP 
START DATE FOR EACH 
PREP VESSEL 



-250G 



LATEST NEXT 
SOLUTION PREP 
START DATE FOR 

EACH PREP 
VESSEL 



Replacement Sheet 
Sheet 40 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G- BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 26 



1312 



•1428 



2408 



EARLIEST PREP 
START DATE 
ASSIGNEO TO EACH 
PREP VESSEL 




TOTAL SOLUTION 
PREPARATION 
TIME FOR PREP 
VESSEL 



2602 



-2506 



CALCULATE DURATION 
BETWEEN EARLIEST 
SOLUTION PREP START DATE 
FOR A PREP TANK FOR ONE 
COMPLETE PROCESS CYCLE 



LATEST NEXT 
SOLUTION PREP 
START DATE FOR 
EACH PREP VESSEL , 



r 



2604 



SOLUTION PREP 
VESSEL UTILIZATION 
TIME FOR EACH 
SOLUTION PREP 
VESSEL 



Replacement Sheet 
Sheet 41 of 167 
Appl No. : 09/100,088; Filed: June 19, 1998 
Dkt No ■ 1 606.0020004; Group Unit: 2128 
Investor: Peter G. BROWN; Tel. No, 202-371-2600 
For Method for Scheduling Solution Preparation in 
^pharmaceutical Batch Process Manufacturing 
(As Amended) 



1312 



PREP VESSEL TO 

SOLUTION 
ASSIGNMENT LIST 



PREPARATION 
CYCLES PER 
BATCH 



-1626 




1608 




FIG. 27 

ASSIGN A SOLUTION 
PREPARATION TOTAL TIKE 
FOR A PREP VESSEL TO 
EACH PREP VESSEL 




1428 



DETERMINE THE CUMULATIVE 
TOTAL SOLUTION PREPARATION 
TIME FOR EACH SOLUTION BY 
MULTIPLYING ITS TOTAL SOLUTION 
PREPARATION TIME BY ITS RESPECTIVE 
NUMBER OF PREPS PER BATCH OR 1 



TOTAL SOLUTION 
PREPARATION 
TIME FOR PREP 
VESSEL 



-2704 



DETERMINE THE 
CUMULATIVE TOTAL 
SOLUTION PREPARATION TIHES 
FOR EACH PREP VESSEL 



-2706 



CUMULATIVE TOTAL 
SOLUTION PREPARATION 
TIME FOR EACH 
SOLUTION 



-2708 



1314 



FIG. 28 



r 



2604 



-2802 



SOLUTION PREP 
f VESSEL UTILIZATION, 
TIME FOR EACH 
SOLUTION PREP 
VESSEL 



CUMULATIVE 
TOTAL SOLUTION 

PREPARATION 
TIME FOR EACH 

SOLUTION 




CALCULATE THE TOTAL 
HOURS OF PREP VESSEL 
IS AVAILABLE 



CALCULATE PERCENTAGE 
UTILIZATION OF PREP 
VESSEL DURING ITS PERIOD 
OF AVAILABLILITY 




-2804 



HOURS PER 
SOLUTION PREP 
SHIFT FROM THE 
PROJECT DESIGN 
CONSTRAINTS TABLE/ 



-2808 



PERCENTAGE 
UTILIZATION OF 
PREP VESSEL 
DURING ITS PERIOD 
OF AVAILABILITY 



Replacement Sheet 
Sheet 42 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
DktNo. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 29 



EARLIEST PREP 
START DATE 

ASSIGNED TO 
EACH PREP 
VESSEL 



1316 



2404 



CALCULATED AND 

ASSIGNED 
SOLUTION PREP 
START DATES TO 
TANKS 




-2408 



-2902 



GENERATE TIHELINE FOR 

SHIR SCHEDULING 
STARTING FROM SHIR 
SCHEDULING START DATE 



-2904 



DETERMINE AND HATCH 
SOLUTION PREP DATES OF 
EACH SOLUTION (INCLUDING 
START DATE) WITH SHIFT 

SCHEDULE TIHELINE 




JL 



1610 



NUMBER OF 
DAYS PER 
PREPARATION 
CYCLE 



SOLUTION PREP 
DATES OF EACH 
SOLUTION 



•290G 



-2908 



-1428 



MATCH SOLUTION PREP 
TIMES FOR EACH SOLUTION 
TO EACH ASSIGNED 
PREP DATE 




TOTAL SOLUTION 
PREPARATION 
TIME FOR PREP 
VESSEL 



-2910 



INITIAL SHIFT SCHEDULE 

WITH SOLUTION 
IDENTIFIERS AND THEIR 
SOLUTION PREP TIMES 

ASSIGNED TO 
RESPECTIVE SHIFTS 



Replacement Sheet 
Sheet 43 of 167 
Appl No. : 09/100,088; Filed: June 19, 1998 
DktNo. : 1606.0020004; Group Unit: 2128 
inventor: Peter G. BROWN; Tel. No, 202-371-2600 
For Method for Scheduling Solution Preparation in 
^pharmaceutical Batch Process Manufacturing 
(As Amended) 



1318 

INITIAL SHIFT SCHEDULE 

WITH SOLUTION 
IDENTIFIERS AND THEIR 
SOLUTION PREP TIMES 

ASSIGNED TO 
RESPECTIVE SHIFTS 



HOURS PER 
SOLUTION PREP 
SHIFT 



3020' 



RAISE ALARM INDICATING 

THAT SOKE SYSTEM 
CAPACITY ISSUE EXISTS 




Replacement Sheet 
Sheet 44 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 31A 



2804 



' 8 Hrs/Day 


59 


60 


61 


62 


1 






3.5 06/13/96 














Tank 10 1U sage 04/05/96 


06/03/96 


06/04/96 


06/05/96 


06/06/96 




Soin. 




Period 


Start 


Oate 


Hrs. 


Date 


Hrs. 


Date 


Hrs. 


Date 


Hrs. 




S-0101 


























S-0102 


13.2 


56 


02/14/96 


04/10/96 




04/10/96 




06/05/96 


3.5 


06/05/96 






S-0103 


1.7 


7 


05/22/96 


05/29/96 




05/29/96 




06/05/96 


3.5 


06/05/96 






S-0104 


8.3 


7 


05/22/96 


05/29/96 




05/29/96 




06/05/96 


3.5 


06/05/96 






S-0105 


8.3 


7 


05/22/96 


05/29/96 




05/29/96 




06/05/96 


3.5 


06/05/96 






S-0106 


























S-0107 


























S-0108 


























S-0109 


22.2 


7 


05/29/96 


05/29/96 




05/29/96 




06/05/96 


3.5 


06/05/96 






S-0111 


























S-0112 


























S-0113 


























S-0114 


























S-0115 


























S-0116 


























S-0117 


























S-0118 


























S-0119 


























S-0120 


























S-0121 


























S-0122 


0.0 


7 


05/29/96 


05/29/96 




05/29/96 




06/05/96 


3.5 


06/05/96 
















0 




0 




21 




0 





3102 1610 2906 



Replacement Sheet 
Sheet 45 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceuticat Batch Process Manufacturing 
(As Amended) 



FIG. 3 IB 



/ 63 


64 


65 


66 


67 


68 


\ 06/07/96 


06/08/96 


06/09/96 


06/10/96 


06/11/96 


06/12/96 


/ Date 


Hrs. 


Date 


Hrs. 


Date 


Hrs. 


Date 


Hrs. 


Date 


Hrs. 


Date 


Hrs. 


\06/05/96 




06/05/96 




06/05/96 




06/05/96 




06/05/96 




06/05/96 




/06/05/96 




06/05/96 




06/05/96 




06/05/96 




06/05/96 




06/12/96 


3.5 


( 0G/05/9G 




06/05/96 




06/05/96 




06/05/96 




06/05/96 




06/12/96 


3.5 


V06/05/96 




06/05/96 




06/05/96 




06/05/96 




06/05/96 




06/12/96 


3.5 


\06/05/96 




06/05/96 




06/05/96 




06/05/96 




06/05/96 




06/12/96 


3.5 


)06/05/96 




06/05/96 




06/05/96 




06/05/96 




06/05/96 




06/12/96 


3.5 




0 




0 




0 




0 




0 




17.5 



Replacement Sheet 
Sheet 46 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 32 



1320 



-3202 



BACK SCHEDULED 
INITIAL SHIFT 
SCHEDULE 



3206 



3212 



SOLUTION PREP 
PROCEDURE 





3208 



GENERATE SOLUTION PREP 
SCHEDULE FROM SOLUTION 
PREP PRECEDURE DATA FOR 
EACH PREP SCHEDULED IN 
SHIFT 



-3210 



r 



3204 



HOVE TO NEXT SHIFT 



SOLUTION PREP 
SCHEDULE 



Replacement Sheet 
Sheet 47 of 167 
Appl. No. : 09/100,088; Filed: June 19 1998 
DktNo. : 1606.0020004; Group Unit: 2128 
inventor: Peter G. BROWN; Tel. No, 202-371-2600 
For Method for Scheduling Solution Preparation in 
^pharmaceutical Batch Process Manufactur.ng 
(As Amended) 



FIG. 33 



GENERATE PREPARATION 
EQUIPMENT PROTOCOL 
TABLE 



I 



-3302 



GENERATE EQUIPMENT 
PREPARATION PROCEDURE 
TABLE 



I 



•3304 



GENERATE EQUIPMENT 
DIMENSION TABLE 



-3306 



GENERATE MASTER LIST OF 
EQUIPMENT REQUIRING 
PREPARATION FOR EACH 
UNIT OPERATION 



I 



■3308 



GENERATE EQUIPMENT 
PREP LOAD TABLE 



•3310 



GENERATE EQUIPMENT 
PREP LOAD SUMMARY 
TABLE 



-3312 



SIZE PREPARATION 
EQUIPMENT BASED ON 
EQUIPMENT PREPARATION 
LOADING 



I 



GENERATE EQUIPMENT 
PREP TIMELINE 



-3314 



-3316 



Replacement Sheet 
Sheet 48 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



3302 



FIG. 34 

,-3402 



PREP 

EQUIPMENT PROTOCOLS 
WITH TASK 
DURATIONS 



3404 



GENERATE PREP 
EQUIPMENT PROTOCOL 
IDENTIFIERS 



-3408 



GENERATE PREP 
EQUIPMENT PROTOCOL 
TABLE 



PREP EQUIPMENT 
PROTOCOL 
IDENTIFIERS 



-3410 



PREP 
EQUIPMENT 
PROTOCOL TABLE 



FIG. 35 



3304 



-3502 



-3504 



PREP 
EQUIPMENT 
PROTOCOL TABLES 



EQUIPMENT PREP 
PROCEDURES 

AND EQUIPMENT 
ASSIGNMENT 




-350B 



GENERATE EQUIPMENT 
PREP PROCEDURE 
IDENTIFIERS 





1 r 


3508 




GENERATE EQUIPMENT 
PREP PROCEDURE 
TABLE 









-3510 



E 



EQUIPMENT 
PREP PROCEDURE 
IDENTIFIERS 



-3512 



EQUIPMENT PREP 
PROCEDURE 
TABLE 



Replacement Sheet 
Sheet 49 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
DktNo. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



m< 



OJ) OJ OJ OJ CNJ 



CM<MC\JCNJ(M 



OJ OJOJ OJOJ 



nj cnj ru r>j oj 



LT) ID CO LO LT> 



X X X X X 



LT3 CO LO LO LO 



evi ojojojoj 



OJ OJ CNJ OJ CVI 



CO CO CO CO LO 



-•Hrvjcn-^- LO 
■ tiii 

GO CO CO COCO 



OJ 

CO 
CO 



CO 
CD 



CO 

I 

I 

o 



* ■ 



TOTAL 


LO LO LO LO LO 




FINAL 
RINSE 


OJ OJ OJ OJ CNJ 




POST WASH RINSE 


2 

cc 


OJ OJ OJ OJ OJ 




m 


CNJ OJ OJ CNJ OJ 






LL. 
CD 


LO CO CO CO LO 

<=> cr> <z> <z> <z> 




NT WASH 


3 

CO 

3 

en 


Alconox 
Alconox 
Alconox 
Alconox 
Alconox 




DETERGE 


MINUTES 


LO CO LO CO LO 




H RINSE 




OJ OJ OJ OJ OJ 


LU 
CJ> 
<_> 
CO 


CO 

U-J 
Q_ 


Q_ 


OJ OJ OJ OJ OJ 


HINUT 


CD 


LO LO LO LO LO 




PROTOCOL 


LLJ 

§ 


■ oj m T LO 
1 • 1 • t 




i cnj CO ~*r LO 



Replacement Sheet 
Sheet 50 of 167 
Appl. No. : 09/100,088; Filed: June 19 1998 
DktNo. : 1606.0020004; Group Unit: 2128 
Inventor Peter G. BROWN; Tel. No.: 202-371-2600 
For Method for Scheduling Solution ^epara~ 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



<=*<=><=><=>c=> 



rvi oj cvi c\j cvi 



cvi OJCMOJPJ 



Od CVI CVI CVI CVI 



<=> - 

CU 



U~i LD LT3 LT3 LD 



<<<<< 



CVI CVI CVI CVI CVI 



CVI CVI CVI CVI CVI 



E!d t5 £?> 



< cnj m -^-u-> 



Q 
CO 





=2 






<§ 








COOL 
MINUTES 


en co co cn co 










£3 

s 




HEAT UP 
MINUTES 


CO CO CO CO CO 




sssss 


CYCLE 
CODE 


» cvi co i_r> 

S8§§° 







Replacement Sheet 
Sheet 51 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G . BROWN; Tel. No.: 202-371-2600 
For Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



CNJOJCXJCNJCNJ 



rU(NJCNJC\iCU 



CNJCNJCOCNJCNJ 



mtntnLO^ 



1 



ruruourucxj 



CVICVJCXICVJCVJ 



aaaaa 



I C\J CO -*J- LT> 

88888 



CT5 



8 



TOTAL 




UNLOAD 


sssss 


COOL 
MINUTES 


rn c*o co co co 


SE 

CD 


£2 


<zs lt3 lo mm 

OJ OJ OJ CNJ 


1 


SSSSm 

CVJ C\J C\J OJ CVI 


HEAT UP 
HINUTES 


CO CO CO CO CO 


LOAD 


sssss 


CYCLE 
CODE 


CD-I 
CD-2 

CD-4 
CD-5 







Replacement Sheet 
Sheet 52 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



3606 



FIG. 36G-1 

Prep Equipment Protocol-Steam Sterilizer 

3608 



3610 



3612 3614 3616 



Cycles 



SS-1 



Press 
(Bar) 



Minutes 
To Ach. 



Minutes 
To Hold 



No. of 
Cycles 



Subt 



1 

2 

3 

4 

5 

6 

7 

8 

3 

10 

11 

12 

13 

14 

15 

16 

17 

19 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 



Load 



20 



Pre Sterilization 
Deep Vacuum 
Vacuum/Steam Pulse 

Vacuum 

Steam 
Subtotal 



15 



16 



16 



Sterilization 
Steam 
Steam/Air 
Subtotal 



20 



40 



60 
60 



Cooling 
Direct Air Cooling 
Indirect Jacket Cooling 
Overpressure 
Subtotal 



40 



40 
40 



Drying 
Fast Exhaust 
Slow Exhaust 
Deep Vacuum 
Vacuum Pulse 
Heat 

Heated Pressure 
Subtotal 



20 



25 



25 



Unload 



20 



otal Minutes 



otal Hours 



161 



2.7 



Replacement Sheet 
Sheet 53 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
DktNo. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 36G-2 









SS-2 


SS-3 




Press 
(Bar) 


Minutes 
To Ach. 


Minutes 
To Hold 


No. of 
Cycles 


Subt. 


Press 
(Bar) 


Minutes 
To Ach. 


Minutes 
To Hold 


No. of 
Cycles 


Subt. 




































20 










20 




1 


3 
2 


0 
0 


3 
9 


27 
18 
45 


1 


3 
2 


0 
0 


9 
9 


27 
IB 
45 




i 


20 


40 


1 


60 
GO 


1 


20 


40 


1 


60 
60 




0 


40 


0 


1 


40 
40 


0 
1 


40 
40 


0 
0 


1 
1 


40 
40 
60 






3 


0 


10 


30 
30 


0 


20 


5 


1 


25 
25 












20 










20 














195 










230 












3.3 










3.8 



Replacement Sheet 
Sheet 54 of! 67 
Appl. No. : 09/100,088; Filed: June 19, 1998 
DktNo. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 36H 



34 0B PREP EQUIPMENT PROTOCOL -DRY HEAT STERILIZER 





CYCLE 
CODE 


LOAD 


HEAT UP 
MINUTES 


STERILI 


ZATION 


, COOL 
MINUTES 


UNLOAD 


TOTAL 


TEHP(C) 


MINUTES 


1 


SO-1 


15 


30 


250 


40 


30 


15 


130 


2 


SO-2 


15 


30 


250 


25 


30 


15 


115 


3 


SO-3 


15 


30 


250 


25 


30 


15 


115 


4 


SO-4 


15 


30 


250 


25 


30 


15 


115 


5 


SO-5 


15 


30 


250 


25 


30 


15 


115 



Replacement Sheet 
Sheet 55 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



3706 



3702 



FIG. 37A 

Equipment Prep Procedures 



3704 



mi 



EPC2 



EPC3 



EPC4 



EPC5 



EPC6 



EPC7 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IB 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2B 

29 

30 

31 

32 

33 

34 

35 

38 

37 

3B 

39 

40 

41 

42 

43 

44 



Initial Rinse 

Bench Sink-1 
Protocol 
Duration 
Hold/Dry 
Subtotal 
Cumulative 

Wash Station- 1 
Protocol 
Duration 
Hold/Dry 
Subtotal 
Cumulative 



PHrs. 
PHrs. 
PHrs. 
PHrs. 



PHrs. 
PHrs. 
PHrs. 
PHrs. 



BS-1 
0.33 
0 

0.33 
0.33 



0.00 
0.33333 



BS-1 
0.33 
0 

0.33 
0.33 



0.00 
0.33333 



BS-2 
0.33 
0 

0.33 
0.33 



0.00 
0.33333 



BS-1 
0.33 

0.33 
0.33 



0.00 
0.33333 



0.00 
0.00 



WS-1 
0.25 

0.25 
0 



0.00 
0.00 



WS-1 
0.25 

0.25 
0 



0.00 
0.00 



0.00 
0 



Cleaning 



Bench Sink-1 
Protocol 
Duration 
Hold/Dry 
Subtotal 
Cumulative 

Glassware Washer- 1 
Protocol 
Duration 
Hold/Dry 
Subtotal 
Cumulative 

Glassware Dryer- 1 
Protocol 
Duration 
Hold/Dry 
Subtotal 
Cumulative 

Carboy Washer-1 
Protocol 
Duration 
Hold/Dry 
Subtotal 



PHrs. 
PHrs. 
PHrs. 
PHrs. 



PHrs. 
PHrs. 
PHrs. 
PHrs. 



PHrs. 
PHrs. 
PHrs. 
PHrs. 



PHrs. 
PHrs. 
PHrs. 



BS-3 
0.33 

0.33 
0.66E67 



0.00 
0.66667 



GD-1 
2.00 

2.00 
2.66667 



BS-3 
0.33 

0.33 
0.66667 



0.00 
0.66667 



GD-1 
2.00 

2.00 
2.66667 



BS-4 
0.33 

0.33 
0.66667 



0.00 
0.66667 



GD-2 
1.75 

1.75 
2.41667 



0.00 
0.33333 



Gtf-1 
0.67 

0.67 
1 



GD-3 
1.75 

1.75 
2.75 



0.00 



0.00 



0.00 



0.00 



0.00 
0 



0.00 
0 



0.00 
0 



CW-1 
0.25 

0.25 



0.00 
0 



0.00 
0 



O.OO 
0 



CW-1 
0.25 

0.25 



O.C 



0.00 
0 



0.00 
0 



0.00 



Replacement Sheet 
Sheet 56 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutica! Batch Process Manufacturing 
(As Amended) 



FIG. 37B 



Equipaent Prep Procedures 









EPC1 




EPC3 


EPC4 


EPC5 


EPC6 


EPC7 






















45 
46 
47 
48 

JO 
K 

50 
51 
52 
53 


Cumulative 


PHrs. 


2.66667 


2.66667 


2.41667 


2.75 


0.25 


0.25 


0 


Carboy Dryer- 1 
Protocol 
Duration 
Hold/Dry 
Subtotal 
Cumulative 


rnrs. 
PHrs. 
PHrs. 
PHrs. 


0.00 
2.66667 


0.00 
2.66667 


0.00 
2.41667 


0.00 
2.75 


CD-I 
l.b/ 

1.67 
1.91667 


CD-I 
l.b/ 

1.67 
1.91667 


0.00 
0 


54 

55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 


Prep 

Staffing 




2 


2 


2 


2 


2 


2 


2 


Preassembly 
Han Hours 
Procedure Hours 
Cumulative 


MHrs. 
PHrs. 


2.66667 


1 

0.5 
3.16667 


2.41667 


2.75 


1.91667 


1.91667 


0 


Wrap 

Han Hours 
Procedure Hours 
Cumulative 


HHrs. 
PHrs. 


1.5 
0.75 
3.41667 


1.5 
0.75 
3.91667 


1.5 

a 7C 

0.75 
3.16667 


1.5 

A 7C 

0.75 
3.5 


1.5 

a *?c 

2.66667 


1.5 

A 7C 

2.66667 


1.5 

il 7C 
V.I3 

0.75 


69 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 


Sterilization 

Autoclave-l 
Procedure 
Duration 
Hold/Dry 
Subtotal 
Cumulative 


PHrs. 
PHrs. 
PHrs. 
PHrs. 


SS-1 
2.68 

2.68 
6.10 


SS-1 
2.68 

2.68 
6.60 


SS-1 
2.68 

2.68 
5.85 


SS-1 
2.68 

2.68 
E.18 


SS-2 
3.25 

3.25 
5.92 


0.00 
2.67 


SS-3 
3.83 

3.83 
4.58 


Dry Heat-1 
Procedure 
Hours/Load 
Hold/Dry 
Subtotal 
Cumulative 


PHrs. 
PHrs. 
PHrs. 
PHrs. 


0.00 
6.10 


0.00 
6.60 


0.00 
S.85 


0.00 
6.18 


0.00 
5.92 


S0-1 
2.17 

2.17 
4.B3 


0.00 
4.58 


84 
85 
86 


Total 
Kax 




6.10 
2.68 


6.60 
2.68 


5.85 
2.68 


6.11) 
2.68 


6.17 
3.25 


5.08 
2.17 


4.58 
3.83 



Replacement Sheet 
Sheet 57 ofl67 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 38 



3306 



LIST OF 
EQUIPMENT 
REQUIRING 
PREPARATION 



3802 



-3804 



EQUIPMENT 
DIMENSIONS 



3806 



GENERATE HASTER 
EQUIPMENT DIMENSION 
LIST 



-3808 



MASTER 
EQUIPMENT 
DIMENSION LIST 



3510 



EQUIPMENT 
PREP PROCEDURE 
IDENTIFIERS 




-3812 



GENERATE EQUIPMENT 
DIMENSION TABLE WITH 
SEGREGATED EQUIPMENT 
PREP PROCEDURE 
IDENTIFIERS 



3504 



EQUIPMENT PREP 
PROCEDURES 

AND EQUIPMENT 
ASSIGNMENT 



-3816 



EQUIPMENT 
DIMENSION 
TABLE 



Replacement Sheet 
Sheet 58 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 




Replacement Sheet 
Sheet 59 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 40 



3308 



4006 



-3816 



-508 



SOLUTION 
PREPARATION 
TASKS 



EQUIPMENT 
DIMENSION 
TABLE 



UNIT OPERATION 
MASTER LIST 



4002 



GENERATE MASTER LIST OF 
EQUIPMENT REQUIRING 
PREPARATION FOR EACH 
UNIT OPERATON WITH 
EQUIPMENT DIMENSIONS 



-4004 



EQUIPMENT 
PREP MASTER 
LIST 



3310 ^3 210 



FIG. 41 



r 



906 



-4004 



SOLUTION PREP 
SCHEDULE 



PROCESS TIME 
LINE 



EQUIPMENT 
PREP MASTER 
LIST 



JT 



4102 



GENERATE EQUIPMENT 
PREP LOAD TABLE 



-4104 



EQUIPMENT PREP 
LOAD TABLE 



Replacement Sheet 
Sheet 60 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
DktNo. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 42A-1 

4202 4204 Equipment Prep Load Table 42{)6 42 0B 



i— 

Task 


^ Unit Oper 
End Time 


EPC-1 < 


EPC-2 ( 1 


opeciaiiv 


biass 


Total 


Instruments / 


Date 


Time 


Siphon 
Tubes 




PI 

0.03 


DO Probe\ 
O.OG \ 


















1 Inoculum Prep 


OS/04/36 


02:30 PM 






0 






2 Flask Growth 


06/05/36 


01:30 PM 






0 






3 Seed Fermentation 


06/06/36 


03:30 PM 






0 






4 Fermentation 


06/07/36 


12:00 PM 






0 


4 

0.111 




5 Heat Exchange 


06/07/36 


01:00 PM 






0 


3 




6 Cont. Cent/Solids 


06/07/36 


11:51 AM 






0 


3 

0.083 




1 Inoculum Prep 


06/06/36 


02:30 PM 






0 






2 Flask Growth 


06/07/36 


01:30 PM 






0 






3 Seed Fermentation 


06/08/36 


03:30 PM 






0 






4 Fermentation 


06/03/36 


09:00 AM 






0 


4 

0.111 




5 Heat Exchange 


06/09/36 


10:00 AM 






0 


3 

0.083 




6 Cont. Cent /Sol ids 


06/03/3B 


08:51 AM 






0 


3 

0.083 




i Inoculum Prep 


06/08/36 


02:30 PH 






0 






2 Flask Growth 


06/03/96 


01:30 PM 






0 






3 Seed Fermentation 


06/10/36 


03:30 PM 






A 

0 






4 Fermentation 


06/03/36 


10:00 AM 






0 


4 

0.111 




5 Heat Exchange 




09:00 AM 






0 


3 

0.083 




6 Cont. Cent/Solids 


0G/11/9E 


08:51 AM 






0 


3 

0.083 




7 Cell Resuspension 


06/11/96 


12:15 PM 






0 






B Heat Exchange 


06/11/96 


09:33 AM 






0 






9 Cell Disruption 


08/11/96 


09:51 AN 






0 






10 Heat Exchange 


06/ 11/96 


10:09 AM 






0 







Replacement Sheet 
Sheet 61 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
DktNo. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 42A-2 
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FIG. 42B-2 
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FIG. 42D-2 
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Thaw Duration 




25 Go Crude Prod. /Kg Tissue 
25 C 
IE Hours 


Contaminant Protein Cone 


ris 


Hoaogenization 


Crude Product Yield 
Liquid/Solid Ratio 
ftooaogenization Teap. 
Kooaogenizer Type 
Energy Input 
Duration 




25 Gn Crude Prod./Kg Tissue 
10 L Solution/Kg Tissue 

RS 

200 HP/lOOL/Kr 
4 Hours 


Contaainant Protein Cox 


T20 


Liquid Thawing 
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FIG. 65B-2 

haster PROCESS PARAICTERS table-blopharhaceutical 



Group 2 


Group 3 




Soln. 




Parameter 


Soln. 




















200 HI 
100 HI 












1 Feed per vessel per 
2 Days 
2 Days 
200 HI 
100 HI 


Amplification Factor 




100X 






2. OX Fetal Bovine Serin 
1 Feed per vessel per 
2 Days 
2 Days 


Amplification Factor 




100X 






2. OS Fetal Bovine Serum 
1 Feed per vessel per 

2 Days 

10 Days 

2 Days 


Product Concentration 
Total Protein Concen. 




2500% Kg Prod/L 
0.125 Hg TP/HI 






1 

1 Feed per vessel per 
1 Days 
10 Days 


Product Concentration 
Total Protein Concen. 




2500% Hg Prod/L 
0.125 Kg TP/HI 






2. OX Fetal Bovine Serin 
1 Feed per vessel per 
TDays 
2 Days 


Amplification Factor 




100% 






2. OX Fetal Bovine Serum 
1 Feed per vessel per 
2 Days 
10 Days 
2 


Product Concentration 
Total Protein Concen. 




2500% Hg Prod/L 
0.125 Kg TP/HI 






i 

1 Feed per vessel per 
1 Days 
10 Days 


Harvest Volume 
Product Concentration 
Total Protein Concen. 




500% Liters 
25 Hg Prod/L 
0.125 Hg TP/HI 






100 Gm/L 


Temperature Regulation 
SIP 




Y 

y 

Y 






lOOGn/L 


Temperature Regulation 

CIP 

SIP 




Y 
Y 
Y 






- 


Amplification Factor 




100% 
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FIG. 65C-1 



MASTER PROCESS PARAMETERS TABLE-BLOPHARKACEUTICAL 





Unit Operation Type 


Group i 




Paraaeter 


Soln. 
















Parameter ^ 














[21 


Product Ppt by Solids 


Reagent 
Concentration 




1H 


Kgas of Reagent/Liters Product 
Teaperature \ 
Addition Tiie \ 
Additional Hix Time \ 


122 


Product Ppt by Liquids 


Reagent 
Concentration 




1H 


Liters Reagent/Liters Product 
Teaperature / 
Addition Tine 

Additional Hix Time 1 




Contasinant Ppt by Solids 


Reagent 
Coxentration 




1H 


Kgas of Reagent /Liters Product 
Temperature t 
Addition Tiae / 
Additional Hix Time / 


m 


Contaminant Ppt by Liquids 


Reagent 
Concentration 






Liters Reagent/Liters Product 
Teaperature \ 
Addition Tiae \ 
Additional Hix Tiae \ 


m 


Solids Harvest 
Tangential Flow HF 


Porosity 

Average Flux Rate 

Total Throughput 
Filtration Tine 




0.2 Hicron 
11 L/SF/HR at 
40 Psig at 
4 Z 

400 Liters/SF 
1HR 


Flush / 
Prime ( 
Concentration Factor \ 
tosh \ 
Regenerate \ 
Store / 


m 


Continuous Centrifugation 
Solids Harvest 


Systea Void Volume 




5 Liters 


RCF / 
Tiae ( 
Volume Reduction \ 

ROOM TUIUUC \ 


Ml 


Continuous Centrifugation 
Supernatant Harvest 


Systea Void Voluae 




6 Liters 


RCF / 
Tiae \ 
Volune Reduction \ 
Mash VoIuk \ 


m 


Dilution 


Systea Void Voluae 




6 Liters 


fitf / 
Tiae ( 
Volune Reduction \ 
Wash Volune \ 


F2S 


Batch Centrifugation 
Solids Harvest 


Systea Void Voluae 




6 Liters 


RCF / 
Tine \ 
Voluae Reduction \ 
Hash Volune \ 
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FIG. 65C-2 

MASTER PROCESS PARAMETERS TABLE-BLOPHARHACEUTICAL 



Group 2 



Group 3 



Soln. 



Parameter 



Soln. 



0.25 Ko/L 

4C 
0.5 Hours 
2 Hours 



Step Recovery of Product 
Step Recovery of T.P. 

Temperature Regulation 

SIP ■ 



95% 
9S 



0.25 L/L 

4 C 
0.5 Hours 
2 Hours 



Step Recovery of Product 
Step Recovery of T.P. 

Temperature Regulation 

SIP 



95% 
95% 



0.25 Kg/l 

4C 
0.5 Hours 
2 Hours 



Step Recovery of Product 
Step Recovery of T.P. 

Tenperature Regulation 

SIP 



95X 
95X 



0.25 t/t 

4 C 
0.5 Hours 
2 Hours 



Step Recovery of Product 
Step Recovery of T.P. 

Teiperature Regulation 

SIP 



95% 
95% 



2L/SF 
2 L/SF 
10 Fold 
0.5 L/SF 
1L/SF 
2 L/SF 



Step Recovery of Product 
Step Recovery of T.P. 

Tenperature Regulation 

CIP 

SIP 



95X 
95% 



10.000 X 6 
GO Minutes 
30 X Vol. Reduction 
.2 X System Void Volume 



Step Recovery of Product 
Step Recovery of T.P. 

Tenperature Regulation 
CIP 

SIP 1 



95% 
95% 



10.000 X6 

30 Minutes 
0.062 X Vol. Reduction 
1.5 X Systea Void Volume 



Step Recovery of Product 
Step Recovery of T.P. 

Tenperature Regulation 

SIP 



85% 
0.3 



10.000 X G 
30 Minutes 
18 X Vol. Reduction 
1.5 X System Void Volume 



Step Recovery of Product 
Step Recovery of T.P. 

Tenperature Regulation 

SIP - 



95% 
0.95 



10.000 X 6 
30 Minutes 
16 X Vol. Reduction 
1.5 X Systea Void Volume 



Step Recovery of Product 
Step Recovery of T.P. 

Tenperature Regulation 



95% 
0.95 
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FIG. 65D-1 

MASTER PROCESS PARAMETERS TABLE-BLOPHARHACEUTICAL 





Unit Operation Type 


Group 1 




Parameter 


Soln. 




Parameter 


























.30 


Batch Centrifugal Ion 
Supenatent Harvest 


System Void Volute 




B Liters 


RCF 
Time 

Volume Reduction 
Vash Volume 


131 


Cell Disruption 
High Press. Koaogen. 


Product Temperature 
Utility Temperature 
Void Volume 




BC 
2C 
5 Liter 


Number of Passes 
Pressure 
Flow Rate 

Temperature Increase 


T32 


Cell Disruption 
Bead Kill 


Number of Passes 
Bead Size 
Void Volume 
no* naxe 




2 

0*3 Lrn 




F33 


Cell Disruption 
Chemical Lysis 


Reagent 
Temperature 
Exposure Tiie 




0.5 K NaQH 
4C 

2 Hours 


Liters Reagent /6m Product 
Titration i 


r34 


Kicrofiltration 
Tangential Flow 


Porosity 

Average Flux Rate 

Total Throughput 
Filtration Tine 




0.? Hicron 
50 L/SF/HR at 
40 Fsip at 

400 Liters/SF 


Flush 

Prine 

Wash 

Solids 

Regenerate 

Store 


T35 


Kicrofiltration 
Dead End 


Porosity 

Average Flux Rate 

Total Throughput 
Filtration Tine 




0.? Hicron 
50 L/SF/HR at 
40 Psip at 

400 Liters/SF 
0.5 HR 


Flush 

Prime 

Vash 

Solids 

Regenerate 

Store 


m 


Ultrafiltration 
Concentration/Dilution 


Porosity 

Average Flux Rate 
Concentration Time 




60 KNHWL 
3 L/SF/HR at 
40 Psig at 

4<r 

2ffi 


Flush 
Prime 
Vash 

Oilute Concentrate 

Solids 

Regenerate 


,37 


Ultrafiltration 
Flow Dialysis 


Porosity 

Average Flux Rate 
Dialysis Tine 




60 KNHWL 
a L/SF/HR at 
40 fcij) at 

2m 


Flush 
Prime 

Dialysis Buffer 
Vash 
Solids 
Regenerate 


F38 


Prod . Ads .Chromatography 


Column Capacity 
Column Oversize Factor 
Column Aspect Ratio 
Kax. Linear Velocity 




10 KG Prod. /HI Of Packing 
1.5 Fold 
0.37 H/0 
100 Cm/Hr at 
45 Psig and 


Column Equilibration 
Column Vash 
Column Elute A 
Column Elute B 
Column Regenerate 
Column Store 


F3S 


Frod.AdsXhnHQatography 
HPLC 


Column Capacity 
Column Oversize Factor 




10 HG Prod. /HI Of Packing 
1.5 Fold 


Column Equilibration 
Column Vash 
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FIG. 65D-2 



MASTER PROCESS PARAMETERS TABLE-8L0PHARHACEUTICAL 



Group 2 


Group 3 




Soln. 




Paraneter 


Soln. 






















SIP 




Y 






10.000 X6 
30 Minutes 
IB X Vol.Reduction 
1.S X Systea Void Voluie 


Step Recovery of Product 
Step Recovery of T.P. 

Tenperature Regulation 

SIP 




95% 
0.95 

Y 
Y 
Y 






6 Tiies 
12.000 PSI 
51PM 

1.8 Degrees C/ 1,000 PSI 


Rinse 

Step Recovery of Product 
Step Recoverv of T.P. 
Temperature Regulation 
CP 
SP 




500X Void Volumes 
35* 
3536 

Y 
Y 
Y 








Step Recovery of Product 
Step Recovery of T.P. 

Temperature Regulation 

SIP 




35% 

Y 
Y 
Y 






0.4 L/6a 
0 Ml/Liter 


Step Recovery of Product 
Step Recovery of T.P. 

Tenperature Regulation 

SIP 




95% 

Y 
Y 
Y 






2.00 L/SF 
2.00 L/SF 
0.50 L/SF 
0.30% Of Product Solution 
1.00 l/SF 
2.00 L/SF 


Step Recovery of Product 
Step Recovery of T.P. 

Temperature Regulation 

SIP 




95% 
95% 

Y 
Y 
Y 






OL/SF 
OL/SF 
0.50 L/SF 
0.003 Of Product Solution 
1L/SF 

O 1 IPC 

2 L/SF 


Step Recovery of Product 
Step Recovery of T.P. 

Tenperature Regulation 

SIP 




95* 
0.35% 

N 
N 
N 






2.00 L/SF 
2 00 L/SF 
0.50 L/SF 
10.0 Fold 
0.30% Of Product Solution 
1.00 L/SF 


Store 

Step Recovery of Product 
Step Recovery of T.P. 
Tenperature regulation 

SIP 




2.00 L/SF 
95$ 
95% 

Y 
Y 
Y 






2 L/SF 

2.00 L/SF 
5.0 X Feed Stream Volune 

0.50 L/SF 
0.30% Of Product Solution 

1.00 L/SF 


Store 

Step Recovery of Product 
Step Recoverv of T.P. 
Teaperature Regulation 

SP 




2002 L/SF 
95% 
95% 

Y 
Y 
Y 






5 Colunn Volunes 
3 Colunn Volunes 
3 Colunn Volunes 

0 Colunn Voluses 

1 Colunn Volunes 

2 Colunn Volunes 


Prod .Elut ion Volune 
Step Recovery of Product 
Step Recovery of T.P. 
Tenperature Regulation 

SIP 




eo% 

95% 
95% 

N 
Y 
Y 






5 Colunn Volunes 
3 Colunn Voluses 


Prod. Elut ion Volune 
Step Recovery of Product 


1 m 

1 35% 



Replacement Sheet 
Sheet 162 of 167 
Appl. No. : 09/100,088; Filed: June 19, 1998 
Dkt No. : 1606.0020004; Group Unit: 2128 
Inventor: Peter G. BROWN; Tel. No.: 202-371-2600 
For: Method for Scheduling Solution Preparation in 
Biopharmaceutical Batch Process Manufacturing 
(As Amended) 



FIG. 65E-1 

MASTER PROCESS PARAMETERS TABLE-BLOPHARMACEUTICAL 





Unit Operation Type 






Paraneter 


Soln. 




Paraneter 


















Colunn Aspect Ratio 
Kax. Linear Velocity 




0.37 H/D 
100 Ca/Hr at 
45 Psig and 
4 C 


Colunn Elute A 
Colunn Elute 6 
Coluin Regenerate 
Colunn Store 


MO 


Prflrf Arte, rhrniDAtnnr^nhv 
LPLC 


Coluin Capacity 
Colunn Oversize Factor 
Coluin Aspect Ratio 
Kax. Linear Velocity 




10 HG Prod. /HI Of Packing 
1.5 Fold 
0.37 H/D 
100 Ca/Hr at 
45 Psig and 
4C 


Pfilitno Fniii I f heat inn j 

Colunn Vash i 
Colunn Elute A 
Colunn Elute B 
Colunn Regenerate 
Colunn Store 


HI 


rnnt Ad*; rhrfmatfwiranriv 
HPLC 


Coluin Capacity 
Coluin Oversize Factor 
Coluin Aspect Ratio 
Max. Linear Velocity 




30 NG Cont./Hl Of Packing 
1.5 Fold 
0.37 H/D 
100 Ca/Hr at 
45 Psig are! 
4 C 


f*nl train Fnnil ihra+lnn 

(fUiluull lljUl 1 1UI All UII 

Colunn Wash 

Colunn Elute A / 
Colunn Elute B \ 
Colunn Regenerate 
Colunn Store 


T4? 
1 iC 


Tnnt AHc rhrrtnatnnranhu 

UUIll .nud .vfll UUKfLUUI aim* 

HPLC 


Column Capacity 
Coluan Oversize Factor 
Coluan Aspect Ratio 
Hax. Linear Velocity 




10 HG Cont./Hl Of Packing 
1.5 Fold 
0.37 H/D 
100 Ci/Hr at 
45 Psig and 
400SC 


rnlnnn Pmii Hhratinn 
tulUUll r_ljUJ llui a UUII 

Colunn Vash 
Colunn Elute A 
Coluin Elute B 
Colunn Regenerate / 
Colunn Store / 


nj 


rnnt Adc rhrftfiatnnpanhv 

LPLC 


Colunn Capacity 
Coluan Oversize Factor 
Coluan Aspect Ratio 
Hax. Linear Velocity 




10 KG Cont./Hl Of Packing 
1.5 Fold 
0.37 H/D 
100 Ci/Hr at 
45 Psig and 
4C 


rntimn Fnul 1 ihrdtlnn / 
LDIUHI1 LLfJliiUrallUn f 

Colunn Vash \ 
Colunn Elute A \ 
Colunn Elute B \ 
Colunn Regenerate . 
Colunn Store / 


F44 


St7P F*M Oirnnatnnranhu 
tji&c law .uii una tuyi opiiy 

HPLC 


Load Capacity 
Length 

Hax. Linear Velocity 
Void Volume 




5% of Total Coluan Volune 
lOOCo 
100 Ca/Hr at 
45 Psig and 

25% Colunn Volune 


rnliutn Frail 1 ihpat i nn / 

LOiusn ctfuiiiuraiiun / 

Colunn Vash ( 
Colunn Regenerate \ 
Colunn Store \ 


T45 


Si?p FypI fhrnnatflnranhv 

wlLC .Mil UUu lUyl 0|Jtlj^ 
HPLC 


Load Capacity 
Length 

Hax. Linear Velocity 
Void Volute 




5% of Total Coluan Volume 
100 Ca 
100 Ci/Hr at 
45 Psig and 

251 Colunn Volune 


TnliMtn Fntii 1 ihrat inn / 
lUJUHll Li|UillUi dliUII / 

Colunn Vash ( 
Coluan Regenerate \ 
Coluan Store N 


F46 


Size Excl. Chromatography 
LPLC y MX 


Load Capacity 
Length 

Hax. Linear Velocity 
Void Volune 




5% of Total Coluan Volune 
100 Cn 
100 Ca/Hr at 
45 Psig and 

mill**. 


Colunn Equilibration / 
Coluan Vash \ 
Colunn Regenerate \ 
Colunn Store 


W 


Dilution 


Dilution Factor 




3 Liters/Liter 


Dilution Tine / 
Additional Hix Tine ( 


F4B 


^solubilization 


Reagent/Product Ratio 

Dissolution Tine 
Additional Hix Tine 




0 L/Kg Product 

0.50 Hours 
0.50 Hours 


Reagent 1 ( 
Concentration \ 
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FIG. 65E-2 

MASTER PROCESS PARAMETERS TABLE-BLOPHARHACEUTICAL 



Group 2 



6roup 3 



Soln. 



Parameter 



Solo. 



3 Coluin Voluies 

0 Column Volutes 

1 Column Volumes 

2 Column Voluaes 



Step Recovery of T.P. 
Temperature Regulation 
CIF 
SIP 



95% 



5 Co 
3 Co 
3 Co 
2 

ICo 
2 



uan Volumes 
uon Voluaes 
uan Volumes 
Volumes 
uan Volumes 
Volumes 



Colmin 



Coluan 



Prod. Elution Volume 
Step Recovery of Product 
Step Recovery of T.P. 
Temperature Regulation 
CIP 
SIP 



42% 
95% 
95% 



5 Column 
3 Column 
3 Column 
2 Column 

1 Column 

2 Column 



Volumes 
Voluaes 
Voluaes 
Voluaes 
Volumes 
Volumes 



Prod. Elution Volume 
Step Recovery of Product 
Step Recovery of T.P. 
Temperature Regulation 
CIP " 

SIP 



42% 
95% 
95% 



5 Column 
3 Column 
3 Column 
2 Column 

1 Column 

2 Column 



Volumes 
Volumes 
Volumes 
Volumes 
Volumes 
Voluaes 



Prod. Elution Voluae 
Step Recovery of Product 
Step Recovery of T.P. 
Temperature Regulation 
CIF 

SIP 



42% 
95% 
95% 



5 Column 
3 Column 
3 Column 
2 Coluun 

1 Column 

2 Column 



Volumes 
Volumes 
Volumes 
Volumes 
Volutes 
Volumes 



Prod. Elution Volume 
Step Recovery of Product 
Step Recovery of T.P. 
Teaperature Regulation 

SIP 



42% Columns Volumes 
95% 
95% 



4 Column 
1 Column 

1 Column 

2 Column 



Volumes 
Volumes 
Volumes 
Volumes 



Prod. Elution Voluae 
Step Recovery of Product 
Step Recovery of T.P. 
Temperature Regulation 

SIP 



42% Columns Volumes 
95% 
95% 



4 Column Volutes 
1 Coluun Volumes 

1 Column Volumes 

2 Column Volumes 



Prod. Elution Volume 
Step Recovery of Product 
Step Recovery of T.P. 
Temperature Regulation 
CIP 

SIP 



42% Columns Volumes 
95% 



4 Column Voluaes 
1 Column Voluies 

1 Column Volumes 

2 Column Volumes 



Prod. Elution Volume 
Step Recovery of Product 
Step Recovery of T.P. 
Temperature Regulation 

Sffi 



42% Columns Volumes 
95% 
95% 



0.5 Hours 
1 Hours 



Step Recovery of Product 
Step Recovery of T.P. 

Temperature Regulation 

SIP 



95% 
95% 



Water 
Dist. 



Step Recovery of Product 
Step Recovery of T.P. 

Teaperature Regulation 

CP 

SIP 



SS% 
95% 
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FIG. 65F-1 

MASTER PROCESS PARAMETERS TABLE-BLOPHARKACEUTICAL 





Unit Operation Type 


Group 1 




Parameter 


Soln. 




Parameter 














[43 


Enzymatic Modification 


Enzyme to Product Ratio 

Enzyme Concentration 
Reaction Temp. 
Reaction Duration 




0.084 Liters of Enzyme Stock 
Per Liter of Start Free. Vol. 
2 Kg/Ml 
6i ueorees i 
30 Minutes 
100% 


Titration Solution- 1 / 
Titration Solution-2 \ 
Neutralization 1 


rso 


Lyophiiization 


Product Capacity/Load 
Product Unit Size 




8 Units 
100 Grams/Unit 


Lyophiiization Tiae / 
Product Veight Reductifj 


rsi 


Heat Exchange 


Process Initial Temp. 
Process Final Teap 
Utility Initial Tap. 

11441 1 *u CinVt Tam 

uuuty rinai leitp. 
Process Specific Heat 
Desian Troe(P.T.C) 




98.6 Degrees C 
39.2 Degrees C 
34 Degree C 
5 Degrees C 
38.6 RBTU/Hr 
P 


Exposure Tine j 


r52 


Storage 












Fermentation 
Seed 


Scale Up Ratio 
Feroentor Working Volute 
Antiloat A 
Antifoan B 
Base . 
Acid 




iO Fold 
50 Liters 
1MI/L 
IHI/L 
5MI/L 
5HI/L 


Growth Temperature / 
Agitation \ 
Sparge Rate \ 
Back Pressure \ 
Total Duration ) 


54 


Initial Seeding 


Flask Feed Voluse 
Spinner Split Ratio 
carrier Density 
(Wer of PBS rashes 
Number of Hedia Vashes 
No. of Hedia/Serun Vashes 




12 Liters 
4 

5 Go/Liter 
2 
1 

2FBS 


Serua Content / 
Feed Rate ( 

Days to Confluence \ 


55 


Culture Vessel Split 


Cl-tMr Cr\nA l/nl limn 

riasK reed volume 

Spinner Split Ratio 
uiarrier Density 
Number of PBS Vashes 
Nuaber of Media Vashes 
No. of Hedia/Serun Vashes 




li! Liters 
4 

5 So/Liter 
2 
1 

2 FBS 


Serum Content / 
Feed Rate / 
Days to Confluence \ 


56 


Culture Flask Split 










57 


Stirred Tank Reactor 










58 


Fluidized Bed Reactor 


Process Initial Tesp. 
Process Final Tesp 
Utility Initial Teap 




37 Degree C 
4 Degree C 
2 Degree C 


Exposure Time. / 
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FIG. 65F-2 

HASTER PROCESS PARAHE1ERS TA8LE-BLCMRHACEUTICAL 



\ Group 2 


Group 3 




Soln. 




Paraoeter 


Soln. 




















0.067 L/L Process 
0.02 L/L Process 
0.57 L/L Process 


Step Recovery of Product 
Step Recovery of T.P. 

Teitperature Regulation 

CIP 

SIP 




95% 
95% 

Y 
1 
Y 






IS Hours 
0.95 


Step Recovery of Product 
Step Recovery of T.P. 

PTD 

llr 
SIP 




9536 
95X 

Y 

v 

T 
Y 






1 Hours 


Step Recovery of Product 
Step Recovery of T.P. 

Teaperature Regulation 

CIP 

SIP 




100% 
100% 

Y 

V 

Y 
Y 








Step Recovery of Product 
Step Recovery of T.P. 

Teoperature Regulation 

SIP 




S5X 
955 

Y 
Y 
Y 






37 Hours 
1 HP/100L 
l.SWH 
5PSI6 
21 Hrs 


Final OD 
CIP 




12 

Y 






256FBS 
1 Feed per vessel per 
2 Qays 
2 Days 


Anplif ication Factor 




1 






2% FBS 

1 Feed per vessel per 
2 Days 
2 Days 


Anplification Factor 




1 




















Step Recovery of Product 
Step Recovery of T.P. 

CIP 
SIP 




0.95 

9556 

Y 
Y 
Y 






SOX Hours 


Step Recovery of Product 
Step Recovery of T.P. 




0.95 
100% 
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FIG. 65G-1 



HASTER PROCESS PARAMETERS TABLE-BlCfHARKMflJTICAL 







Group 1 






Unit Operation Type 
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